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Abstract Background Adhesions can result in serious clin-
ical complications and make ileostomy closure, which is rel-
atively simple procedure into a complicated and prolonged
one. The use of sodium hyaluronate and carboxymethyl cel-
lulose membrane (Seprafilm®) was proven to significantly
reduce the postoperative adhesions at the site of application.
The aim of this study was to assess the incidence and sever-
ity of adhesions around a loop ileostomy and to analyze the
lenght of time and morbidity for mobilization at the time of
ileostomy closure with and without the use of Seprafilm.
Methods Twenty-nine surgeons from 15 institutions partic-
ipated in this multicenter prospective randomized study. 191
patients with loop ileostomy construction were randomly
assigned to either receive Seprafilm under the midline inci-
sion and around the stoma (Group I), only under the midline
incision (Group II), or not to receive Seprafilm (Group III).
At ileostomy closure, adhesions were quantified and graded;
operative morbidity was also measured. Results All 3
groups were comparable relative to gender, mean age and
number of patients with prior operations (26, 25 and 19,
respectively). Group II patients were significantly more like-
ly to have pre-existing adhesions than Group III patients
(30.6% vs. 14.1%, p=0.025). At stoma mobilization, signif-
icantly more patients in Group III than in Group I had adhe-
sions around the stoma (95.2% vs. 82.3%, p=0.021). Mean
operative times were 27, 25, and 28 minutes, respectively
(p=0.38), with significant differences among sites. There
was no significant difference in the number of patients need-
ing myotomy or enterotomy (29, 27 and 24 patients, respec-
tively), nor in the number of postoperative complications (7,
9 and 7 patients, respectively). Conclusions When consis-
tently applied, Seprafilm significantly decreased adhesion
formation around the stoma but not operative times without
any increase in the need for myotomy or enterotomy. These
findings were not seen in the overall study population possi-
bly due to the large number of surgeons using a variety of
application techniques. 

Key words Bioresorbable membrane • Sodium hyaluronate •
Carboxymethylcellulose • Complications • Adhesions • Loop
ileostomy

Introduction

Postoperative intra-abdominal adhesions are a result of
trauma to the peritoneum, they develop after all types of
surgery, and wee proven to prolong th operative time,
increase the technical difficulty, and cause complications
[1–4]. The socioeconomic burden related to adhesions is
mostly caused by intestinal obstruction [5], while addi-
tional expenses may be related to the extra time required to
gain entry to a peritoneal cavity in patients who have pre-
viously undergone surgery [6–8].
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A membrane composed of modified sodium hyaluronate
and carboxymethylcellulose (Seprafilm; Genzyme,
Cambridge, MA) has been shown, through clinical and ani-
mal studies, to be safe and to significantly reduce the inci-
dence, extent and severity of postoperative abdominal adhe-
sions at the site of application [9–12]. It has also been recent-
ly demonstrated to lower small bowel obstruction after
intestinal resection [13].

Loop ileostomy is relatively easy to create and to close,
and is associated with an acceptable morbidity [14–16].
Therefore, creation of a defunctioning ileostomy is the
procedure of choice for temporary fecal diversion for com-
plex colorectal surgery in many centers. This study aimed
to assess if placement of Seprafilm around a loop ileosto-
my reduced the incidence and severity of adhesions and
reduced the length of time and morbidity for mobilization
at ileostomy closure.

Patients and methods

Twenty-nine surgeons from 15 institutions participated in this mul-
ticenter, prospective randomized study. The study was approved by
the Institutional Review Board (IRB) Patients underwent temporary
loop ileostomy creation through a midline incision after restorative
proctectomy, coloproctostomy or restorative proctocolectomy for
any diagnosis. Enrollment was open from February 1998 to January
2001. Patients with carcinoma were excluded after December 1998.
One hundred ninety-one patients were randomly assigned to one of
three groups: Group I patients received Seprafilm under the midline
incision and around the stoma; Group II patients received Seprafilm
only under the midline incision; and Group III patients did not
receive Seprafilm. Randomization was based on a computer-gener-
ated numeric sequence in sealed envelopes. The membrane was
placed to cover the entire 360 degrees around the stoma including
both limbs of small bowel. 

At ileostomy closure, typically 6–8 weeks later, the surgeon
evaluated adhesions by grade of severity. The severity grading
followed a four-point grading system: grade 0, absence of adhe-
sions; grade 1, filmy thickness, avascular; grade 2, moderate
thickness, limited vascularity; and grade 3, dense thickness, well-
vascularized. The numbers of previous abdominal operations and
pre-existing adhesions were documented. Surgical data included
the operative time, need for enterotomy or myotomy during
stoma mobilization, and postoperative complications.

Statistical analysis

The data were statistically analyzed for significant differences
using a one-way ANOVA. The Department of Biostatistics and
Epidemiology at Cleveland Clinic Foundation calculated that to
detect a 10-minute decrease in operative time for ileostomy clo-
sure with significance of p<0.05, 64 patients in each group yield-
ed 90% power. For the continuous variables, data were compared
using the Kruskal-Wallis test. Analyses of discrete variables was
done using chi-squared test.
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Results

A total of 191 patients was randomized to receive Seprafilm
under the midline incision and around the stoma (Group I,
65 patients) or only under the midline incision (Group II, 62
patients) or to a negative control group (Group III, 64
patients). All three groups were comparable regarding gen-
der, age, and number of patients who had prior operations
(Table 1). During creation of the loop ileostomy, we
observed a significantly greater number of patients in Group
II with pre-existing adhesions than in Group III (30.6% vs.
14.1%, respectively; p=0.025). The mean operative times
were 27 minutes in Group I, 25 min in Group II, and 28 min-
utes in Group III (p=0.38), although there were significant
differences among sites (data not shown). 

Data on stoma closure were available for 185 (97%) of
the patients; data were unavailable for 6 patients for the
following reasons: one patient had a stroke and died before
closure, two patients needed a laparotomy for pouch exci-
sion, one patient had the stoma closed outside of the orig-
inal hospital where he was treated, and two patients had
small bowel obstruction and had their stomas closed dur-
ing laparotomy. At stoma closure, adhesions around the
stoma were found in significantly more patients in Group
III than in Group I (95.2% vs. 82.3%, respectively;
p=0.021) (Table 2). The need for entero- or myotomy was
not significantly different among groups. 

Postoperative complications occurred in 7 patients
(10.7%) in Group I, 9 patients (14.5%) in Group II and 7
patients (10.9%) in Group III, without significant differ-
ences (p=0.77) (Table 3).
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Table 1 Characteristics of 191 patients who underwent loop ileostomy, by study group

Group I (n=65) Group II (n=62) Group III (n=64) p

Age, yearsa 42.3   (18–78) 43.6   (18–73) 41.5   (20–84) 0.83*
Female, n (%) 32   1-(49.2) 26   1-(41.9) 26   1-(40.6) 0.57*
Number of patients with previous abdominal surgery, n (%) 26   1-(40.0) 25   1-(40.3) 19   1-(29.7) 0.37*
Number of patients with pre-existing adhesions, n (%) 17   1-(26.1) 19   1-(30.6) 9   1-(14.1) 0.025‡

*Kruskal-Wallis test; ‡Chi-square test for the comparison group II vs. III; a Values are mean (range)

Table 2 Grade of adhesions around the ileostomy and need for enterotomy or myotomy during stoma mobilization, for 185 of 191 patients,
by study group. Values are number (percentage) of patients

Group I Group II Group III

Adhesion grade
0 11   (17.7)* 8   (13.3)‡ 3   4(4.8)
1 24   (38.7)* 17   (28.3)± 22   (34.9)
2 14   (22.6)* 17   (28.3)± 17   (27.0)
3 12   (19.4)* 18   (30.0)± 21   (33.3)

Enterotomy or myotomy 29   (46.8)* 27   (45.0)± 24   (38.1)
Total 62 (46.8)* 60 (46.8)± 63 (46.8)

*p=0.021 - Group I vs. Group III; ‡ p=0.096 - Group II vs. Group III, both done with chi-square test

Table 3 Postoperative complications recorded in 191 patients who had temporary loop ileostomy, by study group

Complication Group I Group II Group III Total

Small bowel obstruction 1 5 3 9
Prolonged ileus 1 1 1 3
Anastomotic leak 0 1 0 1
Parastomal abscess 0 1 0 1
Pouch abscess 0 1 0 1
Fistula 1 0 0 1
Pouch excision 1 0 0 1
Laparotomy to close stoma 2 0 0 2
Stroke 0 0 1 1
Dehydration 1 0 0 1
Deep vein thrombosis 0 0 1 1
High output ileostomy 0 0 1 1
Total 7 (10.7%) 9 (14.5%) 7 (10.9%) 23 (12.0%)



Discussion

There were multiple shortcomings within this study which
may have affected its outcome. Specifically, the study
included a large number of surgeons which resulted in a
wide variability in surgical experience with the use of
Seprafilm, the method of adhesion assessment and, impor-
tantly, the operative time for stoma mobilization.
Moreover, there was a lack of stratification of patients for
the incidence and extent of pre-existing adhesions.
Although patients were randomly assigned to one of the
three groups, statistical analyses demonstrated that the
control group was not well-matched to the study groups in
that significantly fewer patients had pre-existing adhe-
sions. Third, the small number of patients enrolled per sur-
geon due to the competing Genzyme Outcomes Trial
necessitated a lengthy accrual period and a larger number
of surgeons than originally intended; these variables are
important and could have accounted for the lack of statis-
tical significance between treatments in this study. Fourth,
although the original inclusion criteria included patients
with rectal cancer, the study sponsor changed this diagno-
sis to an exclusion criteria effective December 1998; this
change again necessitated the recruitment of more sur-
geons to participate in the trial, further confounding data
purity and analysis. Fifth, neither the actual cost nor the
cost-effectiveness was evaluated; these data would have
been useful in order to make recommendations for future
Seprafilm use. Finally, the use of immunosuppressive
drugs was not recorded. A significant number of the
patients with ulcerative colitis were on immunosuppres-
sive medications at the time of surgery, which may have
affected their outcomes.

Although Seprafilm significantly decreased adhesion
formation around the stoma, the length of operative time
for mobilization was not reduced. Moreover, there was no
change in morbidity, including the need for enterotomy
and myotomy. These findings may be attributed to a large
number of surgeons using various techniques for applica-
tion of Seprafilm and some outliers in operative times.
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Invited comment

Thank you for asking me to comment on this paper
which attempts to address the question of the use of
Seprafilm as an adhesive preventative agent around loop
ileostomy. The strategy of the paper is basically good in
dividing the patient cohort into three groups, namely
Group I, those in whom Seprafilm was placed under the
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midline incision and around the stoma; Group II, those in
whom Seprafilm was placed only around the stoma; and
Group III, those in whom no Seprafilm was placed.
Unfortunately, this division of itself demands large num-
bers of patients in the trial in order to achieve statistical
significance. Since Seprafilm has already been shown to
have an effect on the midline wound in terms of adhesion
prevention, it might have been simpler to compare only
Groups I and III. 

Be that as it may, there are indeed basic problems with
this paper in terms of numbers of patients recruited
together with the fact that the trial is multicentric and
includes many surgeons. In total, there are 32 authors
from 15 separate institutions who operated on 191
patients. This means that, on average, individual surgeons
operated on only 2 patients in each study group. The
authors stated that there were some high volume centres,
which by definition means that it is likely that some sur-
geons may have operated on 1 or less patients per group.
However, to be fair to the authors, they do recognise these
deficiencies in the paper.

The second major problem, again recognised by the
authors, is the lack of stratification of patients for the inci-
dence and extent of previous adhesions. There was a sig-
nificantly lower number of adhesions in Group III patients
than in Group II patients, which immediately confounds
any interpretation of later results. However, my main crit-
icism of the assessment of the adhesions is that this was
not performed by an independent assessor. It is apparent
that, with large numbers of surgeons in separate institu-
tions, this would have been almost impossible but it serves
to remind us all how difficult it can be to set up valid tri-
als designed to assess anti-adhesion strategies which can
stand up to intellectual scrutiny.

It is a shame that the study sponsor felt obliged to alter
the recruitment criteria in December 1998 to exclude
patients with colorectal cancer since this will also have
had a bearing on the interpretation of the results of this

trial. It simply introduces yet another variable such that
direct comparison of the groups is no longer valid.

The authors also stated that neither cost nor cost-effec-
tiveness was evaluated in this trial, which they feel might
have been useful in order to make recommendations for
future Seprafilm use. However, I would say that with the
outcomes of this somewhat compromised study, which
claims a reduction in numbers of patients with adhesions
around stomas protected with Seprafilm and yet no reduc-
tion in the time taken for mobilisation nor any reduction in
morbidity, one has to ask the question “what is the evidence
that there is any clinical benefit to the patients at all?”

I do recognise that the authors have been scrupulously
honest in their analysis and reporting of this trial, but I am
obliged to say that this paper will have little impact on the
assessment of Seprafilm as an adhesion prevention tool.
The strategy of the trial is basically sensible but much
larger numbers are required with more stringent controls
as to the number of surgeons and centres involved and
there must be no alteration to the recruitment once the trial
is underway. Independent blinded video-analysis of the
adhesions before and after treatment would be helpful in
order to further enhance the analysis.

Trials to determine effectiveness of adhesion prevention
strategies are notoriously difficult to design. This paper
demonstrates that fact. I am sure the authors will reflect on
the shortcomings of this particular paper and I do hope that
they will strive to continue the work on Seprafilm which is
justifiably recognised as an adhesion preventative but per-
haps with more attention to trial design. It is vital to the sci-
entific community that we acquire high quality, truly vali-
dated data on the use of such agents before we can make rec-
ommendations to introduce them to the surgical community
as a routine part of the fight against adhesions.

M.C. Parker
Darent Valley Hospital

Dartford, UK
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